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CHAPTER 6

ENERGY: THE POWER TO DEVELOP

I. ENERGY CHOICES FOR SURVIVAL AND DEVELOPMENT

1. Before the mid-~1970s, energy was largely taken for
granted. Only after the oil-price rises of 1973-4 did it
become universally recognized as a crucial factor in
producing the goods and services required to sustain
human communities. Adequate heat and power are needed
not only to ensure the future orderly development of
societies, but also to secure their current day-to-day
survival . S8Since no nation can hope to develop unless it
is already surviving as a reasonably stable entity, it is
very important not to neglect present-day energy
provision as the first essential step in planning
supplies for the future. In economies where traditional
energy such as wood, dung and muscle-—-power are still
dominant, this priority of energy for the daily survival
of the vast majority of people may tend to be overlooked
in the drive towards modernized urban-industrial

development.

2. When planning for the future, every country will
try to promote forms of development that are as far as
possible, sustainable in perpetuity. Energy to fuel this
development may however be derived from sources that are
non-renewable and effectively finite (unsustainable).

Fossil fuels such as natural gas, oil, coal, and peat or

sc924B/0952B/0610R/GG/bb/25.11.86-6
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conventional nuclear power come into this category. By
contrast, there are sources which are either renewable or
extremely large and effectively infinite (Table 1).
Geothermal sources, direct solar energy (trapped by
photovoltaic cells, flat-plate and other thermal
collectors), or indirect solar energy are in this
category. Examples of indirect solar energy are wind,
waves, tides, falling water, ocean-thermal gradients and
woody plant material or animal dung (biomass) as well as
human and animal muscle-power. In future, hydrogen fuel,
nuclear breeder- and fusion-reactors will also be
considered for adoption. In theory at least, all of
these sources can contribute to the future energy mix
worldwide. They each have their own economic, health and
environmental costs and benefits. But perhaps it is
axiomatic that wherever feasible, societies will tend to
develop their long-term dependence on those energy
sources which they perceive as: most economic and readily
available;, safe; environmentally benign and in
particular, sustainable. It is not possible to formulate
one uniform set of c¢riteria for this selection process
because every society will wish to choose in accordance
with its prevailing socio-economic, political and
cultural background as well as its locally available
energy sources. It is, however, very important that all
the basic factors conditioning economic costs, health-
and environment-safety, availability and sustainability
are made clear so that the ultimate choice of energy mix

is made under conditions of minimal uncertainty.

3. There is no time to be lost in doing this because
the energy supply and consumption patterns of today are
already influencing those which will prevail to the year
2000 and beyond. The same is true, of course, of current
patterns of population growth, urbanization,
industrialization, agriculture and transport. But

growth in population, urbanization and industrial
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activity directly places an additional burden on energy
demand. Moreover, intensification of agriculture and
transport, driven by these three closely linked factors,
imposes extra enerqgy loadings which act as further
multipliers to demand. In short, energy needs are so
sensitive to all the factors that normally accompany
development that it is fairly natural to expect
developmental problems to show up early in the energy
sector. These usually take the form of harmful effects
on the quality of life and the environment, caused by
shortages of energy, especially in developing countries.
Undesirable or harmful effects on health and the
environment - via pollution ~ may also arise from the
intensive use of enerqy, especially in cities and
industrial regions. These problems connected with too
little or too much energy are already overwhelmingly
influential in that they can threaten the sustainable
development of the countries and regions in which they

are dominant.

II. UNSUSTAINABLE TRENDS

4 This is clearly true of the fuelwood crisis.
According to an FAO study Z/,Q/‘ in 1980, 1,300 million
people lived in wood deficit areas (defined as areas
where people can still satisfy their minimum domestic
needs, but only through unsustainable over-cutting), and
over 110 million in acute scarcity areas (where even
through over-cutting people cannot satisfy minimum
needs). The same study suggests that hy the year 2000,
about 3,000 million people will live in wood deficit and
acute scarcity areas, often leading to great family
hardship, increasing deforestation, erosion, land
degradation and the diversion of plant and animal wastes

from soil replenishment (Table 2).

sc924B/0952B/0610R/GG/bb/25 .11 .86-6
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5. A risk to sustainability also now seems to come
from regional acidification of the environment in North
America and, particularly, in Europe. The cryptic
accumulation of damage by acidic and oxidizing substances
from fossil fuel combustion has led to the widespread
sterilization of lakes in Scandinauialg/ and, to an
impoverishment of forest soils in parts of Southern
Swedenli/. S0il degeneration may also be the
principalcause of the accelerating tree damage and death
in some of Central Europe's forests and the consequent
erosion, soil slippage and attendant flooding in steep

sided valleys there.

6. Certain patterns of energy consumption may in
future undermine sustainable development on a global
scale. There is at present a scientific consensus
worldwide that there now exists a "plausible and serious
probahility"lg/ of climate change, largely accelerated
by the "greenhouse" effect of trace-gases emitted to the
atmosphere. The most important of these trace-gases is
carbon dioxide produced from the combustion of fossil
fuels. Significant climate warming is now thought to be
likely by the 2030's. It could subsequently disrupt
ports and coastal cities by causing a rise in
sea~-levels. It may well influence rainfall, run-off and
s0il water-table regimes and even affect the geographical
boundaries of crops, especially in mid-latitudes. Such
impacts would place heavy pressures on national
environmental security and may even unsettle regional

political stability.

7. If global disruption caused by climate warming is
still somewhat speculative, there is absolutely no doubt
whatever about the severe problems worldwide caused by
0il price rises during the last thirteen years. The
fivefold increases in world oil prices initiated by OPEC
during 1973 (Figure 1) raised the market price of one

sC924B/0952B/0610R/GG/bb/25 . 11.86-6



TABLE 6-2

Populations Experiencing A Fuelwood Deficit
1980 and 2000 (in millions)

i
Year 1980 : 2000
!
t
]
t
Acute scarcity Deficit :ﬁcute Scarcity
:or Deficit
1
|
T m I 1 17 3]

a/ a/ !

Region Total=" Rural — Total Rural : Total Rural
Popu- Popu— Popu- Popu-— : Popu~ Popu-—
lation lation lation 1ation: lation lation

I
i
f 1 ! 1  pamm— | T T:I LI | 3
Africa 55 49 146 131 l 535 464
|

Near East & :

North Africa - — 104 69 I 268 158

Asia and Pacif. 31 29 832 710 | 1671 1438

Latin America 26 18 201 143 ; 512 342

!
Total 112 96 1283 1052 : 2986 2398

that of towns with more than 100,000 inhabitants) in zones whose

fuelwood situation has been classified

Source: adapted from Food and Agriculture Organization, 1983§/ by WRI
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FIGURE 6-2

Total Energy Required per Unit of Gross Domestic Product
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vear's oil output from 0.5 per cent to 2.5 per cent of
gross world product. This produced a sharp downturn in
economic growth rates and stagflation among many
industrialized oil importers. It also arrested or even
reversed development in many oil importing developing
countries who became heavily indebted as the extra
foreign exchange needed to buy oil was sucked out of

their economies.

8. Much of the 2 per cent gross world product that was
transferred to the 01l exporters was lodged in North
American banks, who had difficulty in finding borrowers
among the many industrialized countries who were hit by
the recession. Instead, large loans were readily
arranged with those developing countries most badly
affected by the oil price crisis. Relief for these came
with the commodities boom of 1975 ~ 8; greatly improved
terms of trade allowed many countries to enjoy a brief
respite from their economic hardships. But when world oil
prices rose again, effectively doubling during 1978-80
following the Iran-Iraq war, the picture was different.
Tough financial policies by the industrialized countries
largely contained the problem for them. The oil
importing developing countries however were again hit
hard, especially after the 1980-2 period, when commodity
prices fell by 20-30 per cent. Their indebtedness became
chronic and for many, debt-service costs and repayment
problems have totally disrupted their economies since
that time and caused anxiety among lenders in

industrialized countries.

9. When this Commission was established in 1984, world
0il prices stood at $28-%$30 per barrel and what economic
development was possible, was everywhere being planned on
the assumption of a steady increase 1in the price of
energy. The price collapse of 1986 saw oil fall to
around US$10 per barrel in early April, followed by a

$C924B/0952B/0610R/GG/bb/25.11.86-6
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period of considerable market volatility. This has meant
that, in terms of constant US dollars, oil fell back to
around pre - 1973 price levels, which has had the
opposite effect. It has led to economic dislocation
among even the best-placed exporters and has stalled
development particularly severely among those producers
whose economies are heavily dependent on o0il export
revenues. Additionally, further lender anxiety developed
when the poorer oil exporters now faced difficulties in
repaying the large loans made to them when their oil

revenues were high,

10. Energy developments that made sense with oil at $25
per barrel, suddenly made no sense at all with oil at
around $10-$15 per barrel. New ventures in renewables,
conservation and energy services have been halted or lost
altogether. Massive investments in the search for new
oil, and in the development of all the renewable energy
sources that will be needed through the transition, have

been shelved or placed in jeopardy.

11. As the Commission completed its Report in December
1986, world oil prices stood at around $10-12 per barrel
(## to be updated at publication ##); many think that

cheap energy has come to stay.

12. Looking to the next decade and beyond, it seems
clear that, in the face of +dincreasing economic activity
and of constantly rising demand, the level of success by
producers in controlling first, their market shares and
then, the supply availability of o0il will emerge as the
decisive factor in determining prices. It is imperative,
therefore, that a period of cheap hydrocarbon energy
should not be taken as a permanent phenomenon. It may

$¢c924B/0952B/0610R/GG/bb/25.11.86~6
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temporarily set back, but ultimately, can in no way alter
the fundamental character of the transition to a broader
mix of energy sources, with a steadily increasing

proportion of renewables.

13. How far will the very imperfect oil market and
other institutional structures currently available to us
worldwide, help us to avoid a future re-run of the very
bumpy economic ride experienced globally during the last
13 years? The world can stumble through the coming
transition, from oil shock to oil shock, at a great cost
to sustainable development, and the environment. Or it
can make an effort to manage the transition, by
encouraging more sustainable mixes of energy supply and
patterns of energy consumption and pricing. This,
however, would require a vigorous transformation in our

energy policies and institutions.

14. An effective arrangement to damp down the recent
wild fluctuations in the world oil price, to reasonable
levels would however be central to this transformation.
This requires policies of institutional co-operation

rather than market laissez faire.

15. An opportunity now exists to start building such an
arrangement. The economic, social and environmental
costs of losing this opportunity are much clearer today
than they were in 1979. In the western industrialized
countries the griplock between energy and development was
finally broken during the past decade. The ratio of
energy to economic growth fell in many countries, in some
from 1.2 to 0.5 units (Figure 2), resulting in
substantial gains in overall economic efficiency and
competitiveness and substantial reductions in the costs

sCc924B/0952B/0610R/GG/bb/25.11.86~6
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of environmental damage. The momentum that produced
energy efficiency gains of up to 2 per cent a year is now
threatened by low oil prices in transportation, industry,

agriculture and other sectors and could quickly be lost.

16. Effective attaeampts to create more orderly oil
pricing will take many years to negotiate. In the
meantime, nations may choose to allow consumer prices to
fall to levels dictated by the market or they may deploy
various measures to sustain prices at higher levels. At
the moment, it is the former course that is generally
being pursued. 1In the longer term, with unrestricted
demand gradually overtaking supply, the stage may well be
set for yet another energy shock, and a repeat of the
economic, social and environmental experiences of the
1970s.

17. On the other hand, consumer nations and especially
the major industrialized countries could take steps to
sustain prices at somewhat higher levels and wherever
possible, capture in their budgets a major proportion of
the gap created by the sudden collapse of world oil

prices.

18. For many countries this would be extremely
difficult because of domestic political and international
economic constraints. Perhaps the only genuine solution
lies in the steadily growing realization that oil is such
a crucial raw material in future strategies for
environment and development that it is too dimportant to
be treated as just another commodity and left to the
vagaries of a volatile and very imperfect world market.
Instead, both producers and consumers should co-operate
to develop policies to reduce the wild fluctuations in
prices that have been so disruptive globally during the
last 13 years and aim for the more orderly production and

marketing of oil. If this cannot be achieved, this

$sC924B/0952B/0610R/GG/bb/25.11.86~6
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Commission greatly fears that it will extremely difficult
to carry through any coherent enerqgy and development
strategies for the future in the face of wildly

fluctuating oil prices.

(Rec 6.1)
Governments should whenever feasible

* keep prices of oil and oil products at a level
adequate to maintain the steady gains in energy
efficiency being achieved prior to 1985
and thus avoid losing momentum in the transition:
to a lower energy future; to increased
utilization of renewable energy sources; and to
improved economic and environmental performance.

(Rec 6.2)

Nations should make every effort to co-operate on
measures to

* gsteady the world market in oil;
* reduce the extreme fluctuations in oil prices and
* ensure that in the future the world energy system

will be more stable and predictable than the
disruptive disorder that has prevailed since 1973.

(Rec 6.3)

A pair of "northern" and a pair of "southern"
producer/consumer nations (e.g. Norway/Sweden and
Kuwait/Jordan) should convene a small Technical Group of
economists, political scientists, energy- and policy-
analysts to:

* develop a common information base related to
problems of trade in oil;

* axamine the economic, institutional and other
mechanisms and arrangements available or needed
to negotiate and oversee a reduction in price
fluctuations;

$c924B/0952B/0610R/GG/bb/25.11.86-6



-~ 10 - R-Ch.6/Draft 5

* report to ECOSOC with recommendations on the data
base, process and substance of the further steps
to be taken,

III. A HIGH OR LOW ENERGY PATH

19. How far can these unsustainable energy trends be
reduced or avoided in future? The major strategic choice
before governments and the world community is illustrated
in Fiqure 3, which reflects some of the better known
projections of energy use through to the middle of the
next century, arrived at as a result of a number of very
careful analytical studies.g/ In examining Fiqure 3,

it is essential to understand that these energy use
projections are not in any sense predictions of the
future. They are projections of current states,
logically extrapolated into future trends that might
occur under different, pre-set assumptions about the ways
that energy could be managed by societies globally.

Thus, whilst they are not forecasts, they are helpful in
clarifying the logical consequences of bringing in a
given set of energy policies. They can also be used to
indicate the economic and environmental implications of

higher or lower energy futures.

20. It will be seen that by the vear 2000, global
enerqgy consumption could in theory vary by a factor of
five between the lowest and the highest projections, and
by the vear 2020, the difference between the projections

is too large to portray on this Figure.

21, Two of these projections have been selected to
represent respectively a credible "upper bound" and a
credible "lower bound".g/ The purpose in selecting

these "extreme" projections, is to show how two radically

§c924B/0952B/0610R/GG/bb/25.11.86-6
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different energy futures are possible, reflecting
completely different policies and institutional
arrangements. The projections also provide boundary
limits within which to discuss the consequences of two
broad directions for development and its sustainable

enhvironmental basis.

22. The "high" scenario is indicative of the direction
in which energy consumption and supply patterns are
heading if existing policies and institutions remain
essentially unchanged. It is a normative trend

scenario. It is dincluded in a carefully validated study
published in 1981 by the International Institute for
Applied Systems nnalysisg/. It projects a tripling of
global energy consumption ocver 1980 levels by 2020. This
would necessitate an enormous increase in supply levels
which the study demonstrates to be at least technically
feasible. Additionally, there would be a consequent
tripling of potential environmental impacts. Although
this scenario is highly instructive, most energy
observers nowadays consider that it is unlikely to be
realized in future. Nevertheless, the study is probably
a good representation of a possible "upper bound" for how

the energy future might unfold in the next forty years.

23. The most recent examination of the technical
feasibility of reaching a "low" energy future is that
contained in a 198% study by an international group of
enerqgy analysts.lﬂ/ It demonstrates what could be
achieved if all future development incorporated the most
energy-efficient technologies and processes now available
and in use in the domestic, industrial, transportation
and other sectors. Assuming this were possible, the
study allows for a 50 per cent per capita drop in primary
energy consumption in industrialized countries and a
corresponding 30 per cent increase in developing

countries by the year 2020,

sc924B/0952B/0610R/GG/bb/25.11.86-6
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24, These and other assumptions produce a mere 10 per

cent increase in primary energy consumption globally by

2020. This striking figqure is of great interest when it
is remembered that this scenario permits economic growth
rates similar to those associated with the "high"

scenario.

25, The "low" scenario assumptions imply that average
annual gains in energy efficiency of 3.3 per cent and 2.7
per cent can be reached and sustained in industrialized
and developing countries respectively. Additionally, the
study indicates that the extra foreign exchange needed to
buy enerqgy efficient end-use equipment is more than
offset by the cost savings made by reducing the amount of
new supply installation needed. For instance, in Brazil,
the fully discounted costs of all the investment needed
to replace normal incandescent light bulbs with compact
fluorescent types over a 50 year life cycle, is three
times less than what would be needed to instal new supply
facilities equal to the amount of electricity saved.
While this approach may be technically and economically
feasible, it presumes huge structural changes, needed to
satisfy the very high rates of penetration of energy
efficient technologies and processes. This presumption
is probably not fully realizable, bearing in mind
previous experience and the well known economic, social,
institutional and political inertial constraints to
change. Nevertheless, the study is a most valuable and
salutory representation of a technically, if not at
present societally, feasible "lower bound" of how the

energy future might unfold in the next forty years.

26, The energy supply implications of a "high" energy
future are alarming. By the year 2020, oil and natural
gas would have to be produced at x1.5 and x2.9 the 1980
rates respectively, while coal production would need to

increase by a factor of x4.0. With all the attendant

sc924B/0952B/0610R/GG/bb/25.11.86-6
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increases 1in resource exploitation, cleaning and
transport, these tasks are regarded by most as well
beyond present-~day logistical capacity. This increase in
fossil fuel use implies a capacity equivalent to bringing
a new Alaska Pipeline (2 million barrels of oil
equivalent -mboe-~day) into production every two to three
vears even if existing oil production is maintained. (It
should be noted that the 1980 level of o0il consumption
carried through to 2020 would exhaust existing reserves,
and would require the discovery of 20 per cent more

12/) More than 6
Terawatts (TW —-is a thousand million kilowatts: 1 TW of

proven reserves than existed in 1985,

energy emitted continuously for a year is approximately
equivalent to the quantity of energy liberated by burning
1000 million tonnes of coal) of nuclear capacity would
also have to be installed by the year 2020, an increase
of 3,000 per cent over 1983 levels!. This is equivalent
to installing one new 1-GW(e) nuclear power electricity

generator every 2-3 days.

27. In the case of the "low" energy future, the
implications for energy supply are still very
considerable, but perhaps more manageable. 0il and coal
would be used at rates approximately 20 per cent less
than in 1980, and only nuclear, hydro and natural gas
would increase from 1980 levels by factors of 3.4, 2.4
and 1.9 respectively. Since new additions to the supply
of a particular energy source are proportionately much
more expensive than existing sources, the potential gain
by not having to open up new supplies could be very large
indeed. The main problems of a low energy future,
however, are on energy demand management, particularly by
the deployment of end-use efficient hardware upon which

immense pressure would be placed.

sc924B/0952B/0610R/GG/bb/25.11.86-6
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1. Consequences for the Global Economy and Environment

28. The economic implications of a high energy future
are also substantial; investment requirements are
enormous. According to World Bank estimates, US$130
billion would have to be invested every year in energy
projects in order to raise per capita levels of
commercial energy consumption in developing countries
from 0.54 to 0.78 KW between 1980-1995 (which is
necessary to reach the high projection by 2020).
Moreover, half of this, that is US$65 billion a year
(compared with the US$3.5 billion a year currently being
loaned in the energy sector) would be in foreign
exchange, equivalent to about 4 per cent of aggregate GNP
of these countries.g/ This level of investment,

involving such a huge charge on foreign exchange earnings
would push most energy importing developing countries

further into the already serious debt crisis (Table 3).

29. The economic implications of & low energy future,
on the other hand, could be beneficial. While achieving
more or less the same level of economic growth as the
high scenario, it does so with a much lower level of
energy consumption. Not only are investment requirements
and corresponding debt burdens lower, but also a slightly
greater reliance on renewable forms of energy would have
a higher employment impact, especially in rural areas.
Lower levels of conventional energy production would also
reduce the required investment to prevent or control
environmental damage. 1In fact, greater reliance on
energy efficiency and renewables, if properly managed,
could lead to significant opportunities for environmental
regeneration, providing an economic base for
reforestation, wasteland reclamation and other measures.
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30. Although it 1is not possible to quote a figqure for
the overall investment requirements of a low energy
future, it can be shown that under a wide range of
circumstances, the extra capital requirements for
improved end-use technologies will be more than offset by
capital savings made because of lowered energy supply
needs:l& Although many of the pay-back times will be
as long as 10-15 years, they will be worthwhile in the
long run. In the case of Brazil, for example, it has
been shown that for a discounted, total investment of $4
billion in more efficient end-use technologies (e.g.,
more efficient refrigerators, street-lighting, motors,
etc..) it would be feasible to defer construction of 21
gigawatts of new electrical supply capacity,
corresponding to a discounted capital savings for new
supplies of $19 billion in the period 1986 to ZOOO.AQ/

31. A high energy future with its heavy reliance on
fossil fuels and its huge requirements for investment in
other conventional sources of energy, carries equally

serious environmental implications.

32. In terms of fossil fuel use, for example, it would
result in substantial increases in the consumption of
coal, oil and natural gas. It is the increase in coal,
which requires most attention, since the environmental
and health impacts of coal are greater than those of oil
or gas. Overall, there would be more than a doubling of
the production of carbon dioxide, which would bring the
world much closer to possible major climatic changes.
Increased fossil fuel combustion in power stations as
well as in automobiles would also aqgravate the problem
of cleaning up the emitted oxides of sulphur and nitrogen.

sC924B/0952B/0610R/GG/bb/25.11.86-6
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33. In developing countries, the indirect environmental
impacts of such a high energy future could be very
serious. Local energy supplies would have to be greatly
increased. Carelessly installed energy development
projects, such as the construction of large
hydro-electricity dams, have already contributed
unacceptably to land degradation and other environmental
damage. Sweeping improvements in energy installation
methods would be essential therefore, to limit further

widespread harm to the environment.

34. Added to this, the very large energy costs implied
by such a high-energy future will require energy
importing developing countries to step up commodity
production for export (as opposed to production for local
consumption) to be able to pay for the higher external
debts incurred. More good, rain-fed or irrigable land
would have to be devoted to non-food, export oriented
agricultural production, which means either the opening
up of more forests (i.e., deforestation) and/or the
marginalization of even more subsistence farmers onto
fragile soils and other lower quality lands. In both
cases, subsistence food production and the environment
suffers in the process. Deforested land in the tropics
loses its fertility rapidly, and results in eroded
topsoils. Marginalized farmers are obliged to overuse
the low quality soils, and the results are again the
same: so0il degradation and erosion, silting up of
reservoirs downstream, and eventually flooding. 1In all
cases, the impacts have tremendous developmental costs,

which society as a whole has to pay for.

35. In the case of a low energy future, there will
remain a large number of environmental impacts to be
avoided or abated. There will, however, be virtually no
increases above the 1980 levels. In fact, although

fossil fuel use remains essentially constant, there may

§c924B/0952B/0610R/GG/bb/25.11.86~6
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be a small drop in the rate of carbon dioxide production
due to changes in the fossil fuel mix (i.e., more natural
gas and less coal and o0il). This would slow down the
rate of climatic change, giving more time for the world

community to deal with the problem.

2. Priorities for Survival and Development

36. Given the interrelated economic, environment and
development implications of the high and low energy
scenarios, there seems little doubt that the nations of
the world should aim for the absolutely lowest possible
enerqgy future achievable under their economic and social

priorities and constraints.

37. If the low energy scenario could actually be fully
achieved, it would be sufficient to target future
policies on decreasing the energy content of development
and controlling the emission of pollutants. But if, as
seems likely, for various institutional and investment
reasons, substantial increases in energy consumption will
take place unavoidably, then all nations, and
particularly developing countries will have to explore
urgently all avenues for increasing the supply of energy
in environmentally benign ways, particularly from
renewable sources. In any event energy efficiency is the
crucial goal and every effort must be made to achieve it

worldwide.

(Rec 6.4)
Governments should

* place energy efficiency at the top of their
national energy agendas and

* develop policies designed to achieve the lowest
possible energy consumption future, compatible
with economic, social and environmental
opportunities and constraints.
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IV. ENERGY EFFICIENCY: MAINTAINING THE MOMENTUM

38. From the preceding discussion it is obvious that
energy efficiency should be the cutting edge of national
energy policies for sustainable development. Measures to
achieve it deserve the highest priority on national
agendas. Although impressive gains in energy efficiency
have been made since the first oil-price shock thirteen
years ago, the recent plunging oil market has stalled or

even reversed this progress in several countries.

39. The cost effectiveness of efficiency as the most
environmentally benign "source" of energy is well
established. There are so many cases where the energy
consumption per unit of output from "best practice"
technologies is one third to less than half of typically
available equipment. This is true of appliances for
lighting, refrigeration and space cooling, needs which
are growing rapidly in most developing countries and
putting severe pressures on the available electricity
supply systems. It is true of cooking fires and cooking
equipment, with all their impacts on the sustainability
of tree cover, the recycling of crop and animal residues
now burnt for fuel, as well as on soil degradation and
erosion. It is also true of agricultural cultivation and
irrigation systems, of the automobile, and of many

industrial processes and equipment.

40 . The cement factory, automobile or idling irrigation
pump in a poor country is no different from its
equivalent in the rich world. 1In both cases there is
roughly the same scope for reducing the energy
consumption (or peak power demand) of these devices
without any loss of output or welfare. But in a poor

sC924B/0952B/0610R/GG/bb/25.11.86-6
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country the benefits thus gained will mean much more.
The woman who cooks in an earthen pot over an open fire
uses perhaps eight times more fuel than her affluent
neighbour with a gas stove and aluminium pans. The poor
who light their homes with a wick dipped in a jar of
kerosene get one hundredth of the illumination of a
100~watt electric bulb and use just as much energy to do
so. These examples illustrate the tragic paradox of
poverty. It is not shortage of energy, but rather
shortage of money which is the limiting factor for the
poor. They are forced to live on a meagre "current
account", and thus use "free-~good" fuels and inefficient
equipment, because they do not have the cash or savings
to purchase energy efficient fuels and end-use devices.
Consequently they finish up paying many times over for a

unit of delivered services.

41 . While there are countless examples of successful
energy efficiency programmes in industrialized countries,
these programmes still face a large number of barriers in
developing countries. In all countries, ignorance tends
to be the most important constraint. Many consumers,
including large industries, do not really know exactly
how they use energy, what it costs them, how costs can be
reduced, or how to set about reducing them. Information
campaigns in the media, technical press, schools, etc..;
demonstrations of successful practices and technologies;
free energy audits; energy "labelling" of appliances;
training in energy-saving techniques; and many other
methods have been used successfully to increase awareness

and they urgently need to be extended widely.

42 . Ignorance breeds indifference, tendencies which are
reinforced by energy pricing policies that may include
subsidies and seldom reflect the real costs of producing
or importing the energy, let alone the external damage

costs to health, property and the environment. Countries

sc924B/0952B/0610R/GG/bb/2%5 . 11.86-6
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should evaluate the overall costs to government and
society of the different energy options, both renewable
and non-renewable, with all hidden and overt subsidies
included to see how far the real energy costs can be
passed on to the consumer. The true economic pricing of
energy - with safequards for the very poor - needs to be

extended in all countries.

43, There are more subtle but no less important price
and cost distortions. Energy efficiency measures which
reduce peak electricity demand and thus postpone the need
for investment in additional capacity are a case in
point. Frequently, the ratio of the cost of avoided
supply to the cost of the efficiency measure is two or
three to one. In these and similar cases, there are
strong arguments for systems to enable those who invest
in energy efficiency measures to capture more of the
financial rewards. Remodelling consumer pricing
structures so that sharp tariff increases are made to
users consuning electricity beyond a certain base-level
which is costed at lower than normal rates has this
effect. This two tier tariff system commonly used in
California and elsewhere is also fairer to the utility

needing to install additional supply.

44 Many energy efficiency measures cost nothing to
implement. But where investments are needed, they are
frequently the main barrier to successful implementation,
even when pay-back times are short. These barriers are
often absolute for the poor consumer or for small
informal sector entrepreneurs. In these latter cases,
special small loan-~ or hire purchase-arrangements will be
necessary. Where investment costs are not
insurmountable, there are many mechanisms for reducing or
spreading the initial investment hurdle which can be
adopted, ranging from tax credits and loans with

favourable repayment terms where appropriate to
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"invisible" measures such as loans repaid by topping up
the new, reduced energy bills to the pre-conservation
levels, or value added tax relief on the sale of energy
efficient end-use devices, or similar types of subsidy

measures .,

45, Developing countries face particular constraints in
this area. They frequently have foreign exchange
difficulties which make it hard to purchase efficient,
but costly energy conversion and end-use devices,
Additionally, many effective measures for energy savings
often turn out to be the "fine tuning" of already
functioning systems. These do not always appear as
attractive for funding to aid-agencies or local
government offieials as do new, large-scale energy supply
hardware and other installations which are often
perceived as more tangible and concrete symbols of

progress.

46 . The manufacture, import or sale of equipment
conforming to mandatory minimal energy consumption or
efficiency standards is one of the most powerful and
effective tools in promoting energy efficiency and
producing predictable savings. Where the equipment
concerned is traded internationally, these may require
international co-operation. Countries, and where
appropriate, regional organizations, should introduce
and/ or extend increasingly strict efficiency standards
for equipment and mandatory labelling of appliances.

1. Transport

47 . Transport has a particularly important place in
national energy and development planning. It is a major
consumer of oil, accounting for 50 - 60 per cent of total
petroleum use in the majority of developed and developing
countries. It is frequently a major source of local air

pollution and regional acidification of the environment.
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48 . Looking to the year 2000 and beyond, vehicle
markets will grow much more rapidly in developing
countries, adding greatly to potential air pollution in
cities where international norms are already being
exceeded. Indeed, unless strong action is taken, air
pollution could become a major factor limiting industrial
development in many Third World cities. In this context,
fuel economy emerges as the most cost-effective means
both to prevent further growth in air pollution from
vehicle transport and to preserve a region's capacity for

sustainable development.

49 . With higher prices, fuel economy becomes a
high-visibility issue for consumers as well as
governments. It can continue to be a driving force
behind technical innovations directed at dealing with a
changing operating environment and gaining competitive
advantage in the market place. In the absence of higher
prices, mandatory standards providing for a steady
increase in fuel economy may be necessary. Either way,
the potential for substantial future gains in fuel
economy is enormous; improved body design, material
substitutions, and engines and power trains are some of
the technical paths now being pursued. If the momentum
can be maintained, the current average fuel consumption
of approximately 10 litres per 100 kilometres in the
fleet of vehicles in use in developed countries could be

cut in half by the turn of the century.é/

50. A key issue is how developing countries can secure
similar improvements in the fuel economy of their vehicle
fleets especially when their average fleet life is often
double that of an industrialized country, leading to
halved rates of renewal and improvement. Those countries
that import their fleets, could lay down improved
standards for new vehicles. However, in those countries

where vehicles are assembled under licence with
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industrialized country manufacturers, the situation is
different. The designs are frequently older and predate
energy efficiency improvements. These countries should
give priority to the reforms of licensing and import
agreements under which they will have access to the best

available fuel efficient designs and production processes.

51. If the rate of fuel saving fails badly to keep pace
with the fuel increases required by the rising demand for
more transport, oil importing developing countries should
explore the potential in non-oil based transport fuels.
Some actually have. The obvious candidate is ethanol and
the experiences of Brazil, Kenyva and Zimbabwe are very

informative here.

2. Industry

2. Industry is also a major source of energy demand
accounting for 40 - 60 per cent of all energy consumed in
industrialized countries and 10 - 40 per cent in
developing countries. Like transport, it is one of the
main causes of pollution, especially in those countries
that have not implemented strong environmental programmes

over the past two decades.

53. Most trends point to a very rapid growth of
industry around the turn of the century, but the form and
pattern could be markedly different between
industrialized and developing countries. Industry in the
former has been evolving fairly rapidly, undergoing a
massive restructuring marked by a shift away from heavy
industry towards higher technologies, the substitution of
synthetics for natural inputs, and a growing
de—-commoditization of production in favour of "hi-tech"
and service~industries. At the same time, there has been
significant improvement in the enerqy efficiency of

production equipment, processes and products. The

sc924B/0952B/0610R/GG/bb/25 . 11.86-6
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innovation behind these improvements has bheen driven by
the availability of a skilled workforce, but also largely
by higher energy prices. Nowadays, plants that are
comparatively energy efficient and hence more
environmentally benign and economically competitive are

common in every industrial sector.

54, During this period, the more energy intensive and
polluting industrial processes have tended to accumulate
in developing countries. Multinational corporations have
often been criticized for installing older or less clean
technologies in developing countries, although it is
usual for industrialization to start-up with the heavy
industries such as metal smelting, which require a less
skilled labour force but tend to be intrinsically more
polluting. The key issue, again, is how can developing
countries ensure that future industrialization reflects
the most advanced and resource efficient technologies
available in each of the sectors concerned. Several
measures seem within reach. Those countries that permit
industrial concerns to import plants on a turn-~key or
similar basis, should ensure that all licences provide
for the best available energy- and environmentally-
efficient technologies and processes. Moreover, such
arrangements should require approval of plans for the
safe management of all waste products. Development
assistance, export credit and other international
financing agencies involved should ensure that all these
features are included in the financial plans of the

industry.

55. Developing countries often need to decide on the
comparative advantage of the home production of
industrial components. In suitable cases, the most
energy intensive and polluting components might be
imported, leaving the others to be made locally, thus

achieving a far lower overall energy intensity and
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environmental penalty for the final product. Energy
savings of as much as 20 - 30 per cent could be achieved
by such skillful manipulation of industrial development.

56 . The proper maintenance of industrial plant,
especially older equipment, can also save much
"down-time" and can pay real dividends in terms of energy
saving. Industry-oriented energy conservation
programmes, managed perhaps by an "energy services
utility" with incentives to help existing industries to
identify cost-effective opportunities for saving energy,
could reduce energy demands by a further one third.
Savings of this order will not only improve the
competitiveness of a nation's industrial sector but also
its balance of payments, reduce its debt requirements and
increase the capacity of the environment in the cities of

developing countries to accept more development.

3. Agriculture

57, Globally, agriculture is only a modest energy
consumer, accounting for about 3.% per cent of commercial
energy use in the industrialized countries and 4.5 per
cent in developing countries as a whole. A strategy to
double food production in the developing countries
through widespread increases in fertilizers, irrigation
and mechanization would add 140 million tons of oil
equivalent to their agricultural energy use. This is
only some 5 per cent of present world energy consumption
and almost certainly a small part of the energy that
could be saved in other energy sectors in the developing

world through appropriate efficiency measures.

58 . Agriculture is usually the least energy-intensive
sector in national economies and the one with the highest
economic and social return for each extra unit of energy

input. The western industr